into three types: hierarchical, derivational, and cross-categorial. The first reflect basic patterns of selection and encompass generalizations like those proposed in Cinque (1999). The second reflect constraints on synactic derivations. The third type, crosscategorial generalizations, assert the existence of non-hierarchical, non-derivational generalizations across categories (e.g. the co-patterning of V~XP with P~NP and C~TP). In common with much recent work (e.g. Kayne 1994, Newmeyer 2005b, Whitman rejects generalizations of the latter type-that is, generalizations such as the Head Parameter-as components of Universal Grammar. He argues that alleged universals of this type are unfailingly statistical (cf. Dryer 1998), and thus should be explained as the result of diachronic processes, such as V > P and V> C reanalysis, rather than synchronic grammar.
prepositions, postpositions, and circumpositions occurring in the same language. Disharmonic orders found in Chinese languages include head initial VP-internal order coincident with head final NP-internal order and clause-final complementizers. Such combinations are present in Chinese languages since their earliest attestation. In this paper, we look in detail at the issue of PPs in Chinese, which are both mixed (in that they include pre-, post-, and circumpositions) and disharmonic (in that postpositions occur with head-initial VP, and prepositions with head-final NP). The basic facts are shown in (1-2) below. (1) shows a preverbal prepositional phrase (PrepP), (2) a preverbal postpositional phrase (PostP) . (3) shows a circumpositional construction, with both preposition and postposition.
( 1sg in/at sofa on sleep nap 'I took a nap on the sofa. ' We show in this paper that both prepositions and postpositions are adpositions, contrary to the view that the latter are nouns. We argue that the structural difference between these two types of PP is readily accounted for within a cartographic approach to PP structure.
The paper is organized as follows. Section 3.2 shows that both prepositional phrases (PrePs) and postpositional phrases (PostPs) instantiate a category P, while at the same time showing certain differences. Section 3.3 takes up these differences and accounts for them within a cartographic account of PP in Chinese. Section 3,4 relates the Chinese facts to recent discussions about constituent order harmony and disharmony. Section 3,5 reviews the historical sources for postpositions.
Postpositions and prepositions in Chinese are both adpositions
A perusal of the list in (4) shows that there are semantic differences between the prepositions in (4a) and the postpositions in (4b). Prepositions include path designators like dào 'to', duì 'toward', and cóng 'from'. Postpositions include no designators of path per se. Instead, postpositions denote locations, e.g. lǐ 'in(side)', shàng 'on', and xià 'under'.
The main controversy regarding category concerns postpositions, which have been claimed to be nouns (cf. Li Y.-H. Audrey 1990 , McCawley 1992 , Huang, Li, and Li 2009 . In this section we focus on distributional criteria showing that postpositions must be distinguished from nouns. Ernst (1988) provides evidence that shàng 'on', xià 'under', lǐ 'in(side)' are postpositions, not nouns, contrasting them with the nominal status of location nouns such as shàngmiàn 'top', xiàmiàn 'underneath'. Ernst observes that like prepositions, postpositions always require an overt complement (no stranding) and that unlike nouns (cf. (6b), they disallow the subordinator de intervening between the complement and head (6a): (5) Peyraube (1980: 78) , who likewise concludes that monosyllabic morphemes such as shàng 'on', xià 'under', lǐ 'in(side)'are postpositions, and distinguishes them from location nouns such as shàngmiàn 'top, surface'. Note that both Ernst (1988) and Peyraube (1980) focus on postpositions referring to location in space. Taking their work as a starting point, we provide additional evidence for the existence of postpositions expressing spatial and temporal as well as abstract location. This overview shows that postpositions are different from nouns expressing location (contra Li Y.-H. Audrey 1990 , McCawley 1992 , Huang, Li, and Li 2009 . In this discussion of PostPs, we adopt the structures assigned by Ernst. These are refined in section 3.3.
Ban on adposition stranding
Huang C.-T. James (1982) shows that prepositions may not be stranded. In (7) the complement of the preposition is recoverable from the context; in such contexts verbs allow empty objects, but prepositions do not. The complements of the postposition in the second conjunct xīn-nián 'New year' (10a) and sān-tiān 'three days' (10b) are recoverable from the preceding context, but stranding is blocked. In contrast, both NPs and VPs in Chinese allow stranding in contexts parallel to (10). These facts are exactly parallel to the properties of prepositions as demonstrated by Huang C.-T. James (1982) in (8-9) . A possible rejoinder to this argument might be to claim that postpositions are a type of phrasal affix or clitic (Liu Feng-Hsi 1998 , Zhang Niina Ning 2002 , and cannot be stranded because they are phonologically dependent.
3 But the clitic analysis has been proposed only for monosyllabic postpositions.
Disyllabic items such yǐqián 'before', yǐhòu 'behind' cannot be clitics, since they may occur independently as adverbs, just like their English counterparts: Li, and Li (2009:13-14) notice the unacceptability of certain PostPs in the position between the subject and the verb and use this as an argument against analyzing PostPs as adpositions. Instead, they set up a special category L(ocalizer), 'a deviate of N' (2009: 21) . Citing the data in (24), they argue, 'If L[ocalizer] were a postposition, there would be no reason why it should not behave like one, and its presence in (11b) [= (24b)] would be enough to introduce the nominal chéng 'city' just like outside does in English.' 4 (24) a. Tā *(zài) nàge chéngshì jǔ bàn-guo yī-ge zhǎnlǎnhuì.
he P that city hold -guo a cl exhibition 'He held an exhibition *(in) that city.' b. Tā *(zài) chéng wài /lǐ jǔ bàn-guo yī-ge zhǎnlǎnhuì. he P city outside/ inside hold -guo a cl exhibition 'He held an exhibition outside/inside the city.' (= Huang, Li, and Li's (2009: 13) (11a-b); their glosses and translation)
However the Localizer analysis is too crude to capture the complete distribution, since as we saw in (22) PostPs may indeed appear in the position between the subject and the verb, under an appropriate interpretation. We account for this fact in section 3.3. . This is shown by the fact that they can be embedded in larger compounds, e.g. chénglǐrén 'city inhabitant'. Furthermore, being a bound morpheme, chéng-cannot occur on its own, e.g. as a modifier subordinated to the head noun by de, in contrast to chénglǐ:
Argument PPs
de nánfāng. river be.in city.interior sub south 'The river is to the south of the (inner) city.' (i) *Hé zài chéng de nánfāng. river be.at city sub south 5 Y-H Audrey Li (1990: 4) takes the possibility of PostPs to function as complements (27-28) as evidence for the nominal status of postpositions, because in her approach adpositional phrases are banned from case positions. This forces her to analyse the phrases headed by gěi, dào, and zài in contexts like (25)- (26) as VPs instead of as PrePs notwithstanding their nonverbal properties, such as incompatibility with aspectual suffixes such as -le perfective and -guo experiental. walk-enter-perf classroom in(side) 'He entered the classroom.'
As the position of the perfective aspect suffix -le indicates, in (27a) and (b) the verbs dào and zài-homophonous with the prepositions dào and zài-are part of the verbal compound. Accordingly, (27a-b) indeed involve PostPs in object position, and not PrePs.
Unlike VP-internal complement position, subject position allows us to distinguish between PostPs and PrePs on the one hand, and between PostPs and DPs on the other. PostPs occur in the subject position of locative inversion sentences like (29a), existential yǒu 'exist' (29b), 6 and copular shì with an adverb of quantification (29c). (29) Summarizing, both PrePs and PostPs may appear in complement position after the verb. PostPs may occur as the subjects of locative inversion, adjectival, and marginally of copular predicates, whereas PrePs are disallowed in these positions.
3.2.2.3
PPs as subconstituents of DP Both PrepP and PostP can be embedded in DP followed by de, but in the case of PrePs, this possibility is limited to DPs with relational head nouns. Examples such as (34) show 
Complements of P
In addition to DP complements, both prepositions and postpositions may select TP. This fact again distinguishes postpositions from nouns, because the complement clause of a noun head such as xiāoxi 'news' in (39) must be subordinated to the latter by de: The fact that prepositions select PostPs but not the opposite is one of the implicit reasons why postpositions have been regarded as a type of noun. But as we have seen throughout this section, the analysis of postpositions as nouns fails to account for numerous facts: the inability of postpositions of any kind to be stranded, their ability to occur as subjects in locative inversion contexts, and their ability to take TP complements without de. In the next section we show how an articulated PP structure accounts for the properties of both types of adposition, and also help explain the linear order asymmetries of PrepPs and PostPs.
3.3 The internal structure of pre-and postpositional phrases
In the previous section, we argued that prepositions and postpositions both instantiate the category P, and in particular that the latter are not nouns. However, we have also seen that there are a number of specific differences between prepositions and postpositions. In this section we account for those differences within an articulated P structure.
In an insightful discussion, Svenonius (2007) observes that Chinese prepositions denote path, while postpositions denote place; in other words the same distribution that we saw in (4). Svenonius also notices that postpositions form a closer bond with their DP complement than prepositions. In the articulated PP structure developed by Svenonius (2007) and later work (e.g. the papers in Cinque and Rizzi 2010b), a projection headed by adpositions denoting path dominates a projection denoting place. We exemplify this with (44b): Given the generalization that prepositions denote path and postpositions denote place, this structure explains why prepositions select postpositions, but postpositions do not select prepositions. What remains to be explained is the language-particular property that path is denoted by prepositions and place by postpositions. Two dimensions of explanation are relevant. The first is diachronic: as we show in detail in section 3.5, the historical sources for postpositions are nouns, while the historical sources for prepositions are verbs. NPs in Chinese are head-final, while VPs are head initial, throughout the history of the Sinitic family. As we showed in section 3.2, postpositions are not nouns; the cross-categorial parallel between the constituent order properties of nouns and postpositions is a consequence of their diachronic relation.
The second dimension of explanation has to do with the derivation of head-final and head-initial order in the synchronic grammar. As noted at the outset of this article, this ordering disharmony is one of the best-known features of Chinese syntax. Unnoticed, to our knowledge, is the fact that there is a systematic difference between head-initial and head-final categories with respect to how we might expect them to interact with case. The head-initial categories are PrepP, VP, and TP (based on the clause-initial position of tense and modal auxiliaries). All three of these categories are involved in licensing case: verbs and prepositions, as we have seen, take DP complements to their right, while T licenses DP subjects in its specifier.
The head-final categories are PostP, NP, and CP. 11 The latter two are not expected to check case features. Arguments of N in Mandarin appear with de, labelled subordinator in this article; whatever the categorical identity of de, its distribution indicates that it bears an EPP feature requiring its specifier to be filled; it is also reasonable to suppose that it checks the case feature of nominal arguments of N: The fact that the other two head-final categories do not license case suggests an account for postpositions. Postpositions select DP arguments, but they are unable to check the case feature of their complement. Thus the complement moves to the specifier of P, where its case is checked either within the higher verbal projection or by a preposition: (49) The hypothesis that postpositions fail to license case on their own explains other facts that we have observed. First, we saw in 2.2.2 that PostPs, but not PrePs, can appear in various types of subject position: subject of locative inversion predicates (29a), subject of yǒu 'exist' (29b), subject of copular shì with an adverb of quantification (29c), of adjectival predicates (32), and marginally of the copula (33). PreP subjects are ruled out in all of these contexts. This is because in PostP subjects, the complement of the postposition, after being raised to the specifier of PP, is available to check its case feature with T. In PrepPs the case feature of the DP complement is checked within the PP projection, and is unavailable to check the casefeature of T. 13 The basic configuration for PostP subjects is shown for the locative inversion example (29a).
14 13 This discussion brings into focus interesting differences between Chinese and English. A full discussion of these differences is beyond the scope of this paper, but we touch on two. In English, locative inversion PP is held to check the EPP feature of T, but the case and other phi features of T are checked by the postverbal associate (the notional subject) (Collins 1997). If we are right about Chinese postpositions, the PostP subject checks both the EPP, and indirectly through its complement, the case feature of T. It is tempting to speculate that this difference may be related to the absence of elaborated phi-features (person, number, gender, morphological case) in Chinese. This in turn may be related to a reduced role for Agree targeting phi features.The second difference has to do with subjects of the copula. The possibility of PP and CP subjects of the copula in English suggests that T with copular predicates need not bear a case feature. The facts that we have discussed suggest that this is not the case in Chinese.
14 Inherently locative nouns such as shàngmiàn 'top, surface' are likewise acceptable in subject position with locative inversion (cf. (12d) above); being DPs, they check the case feature of T. The unacceptability of DPs such as wūzi 'room', chēzi 'car', shānpō 'mountain slope' as subjects in the locative inversion structure (cf. (30a-c) above) is due to their semantics: they do not denote locations. As we saw in 2.2.1, bare PostPs, that is, PostPs without a preceding preposition, may appear sentence-initially or between the subject and the verb. We can specifiy these positions a bit more precisely: time and abstract place PostPs, like other phrasal adjuncts, appear in three positions: sentence-initial topic position, the 'internal' topic position below the subject but above negation and auxiliaries (Paul 2002 (Paul , 2005 This makes sense if we assume that subcategorized spatial location PostPs like wòshì lǐ 'in the bedroom' in (52) are moved from an underlying position inside VP. The DP complement of the PostP checks its case feature within the verbal projection, then undergoes A 0 movement to one of the two topic positions. Only non-subcategorized, adjunct PostPs may be base-generated in the VP-adjoined position (51c). Thus adjunct PostPs have much the same distribution as bare NP adverbs in English (Larson 1985) , and presumably are subject to the same analysis.
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The distribution of the preposition zài 'in, at' provides further support for the generalization that postpositions do not check case. Zài is anomalous among prepositions in that it appears to denote place, rather than path. It also is the most ubiquitous prepositional component of circumpositional patterns, as we see from examples such as (3), (23), and (44). We have seen that zài is disallowed in contexts where the case feature of the postpositional complement is checked (cf. 31-32), such as the subject PostP examples in (29), but it is required where the case feature of the complement would not otherwise be checked, such as the VP-adjoined position in (23) and (52b). We suggest that zài in circumpositional PPs is a functional preposition: it checks the case features of the postpositional complement where these would not otherwise be checked. On this view, the postposition assigns the [location] thematic role to the complement; zài heads a functional projection pP and checks the case feature of the complement DP. The occurrence of both PostPs and PrePs in the context __ de NP can be explained by the assumption that the subordinator de can check the case of the item in its specifier 15 In English as well, place prepositions + bare NP adverb have the same distribution as bare adverbs on their own: (Before/After) yesterday Kim was upset. Also like Chinese, the combination path preposition + bare adverb does not occur: *to/from yesterday. These facts suggest that place + bare adverb is simply a subtype of bare adverb.
(cf. (48)). 16 The restriction of PP modifiers of NP to PlaceP-thus to PostP in the case of non-relational nouns-appears superficially to be a difference between Chinese and English, as shown by examples like (35-36a). However, PathP modifiers of NP also show distinct behaviour from PlaceP modifiers in English: in particular, they are islands for extraction:
(54) a. Who did you see a *a letter to/√a reference to? (cf. 35b)
b. What did you encounter *a child with//√a connection with? (cf. 36a)
This contrast suggests that PathP modifiers of NP in English are embedded in additional structure, perhaps a reduced relative clause, which blocks extraction of the PathP modifier. The availability of such a structure in English, but not in Chinese, permits PathP modifiers in the former language. Summarizing the proposals in this section, we have seen that the core property of Chinese PPs, the fact that prepositions select PostPs but postpositions do not select any kind of PP, is explained by the articulated PP structure in (47). The core property of PlaceP in Chinese, that it is postpositional, is explained by the assumption that this projection belongs to a set of categories in Chinese that do not check the case of their complements. This analysis in turn explains the ability of PostPs but not PrepPs to occur in positions where case is checked, such as a variety of subject positions, and in circumpositional constructions with the preposition zài.
Chinese disharmony in a harmonic world
We have shown that the disharmonic constituent order properties of Chinese PPs follow from two independently motivated principles: the articulated structure of PP, and the generalization that the set of head-final projections in Chinese do not contain a case-checking head. According to this generalization, head-final categories are that way because their complements move to a higher position for case-driven reasons.
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Our account made no use of cross-categorial constituent order generalizations. Disharmonic order in Chinese PPs is the consequence of a hierarchical universal ([Path [PlaceP] ]), a language-particular property (the absence of a case-checking head), and a derivational universal (uninterpretable case features must be checked).
Current research, in particular the research collected in this volume, suggests that this approach to constituent order generalizations -accounting for them in terms of independently motivated hierarchical and derivational generalizations -represents the future in the field of word order typology. To take a prominent example, the Final-over-Final Constraint (FOFC) proposed by Holmberg (2000) and developed by Biberauer, Holmberg, and Roberts (2008b , 2009 , 2010 rules out certain combinations of head-final and head initial order across categories, but it is stated (and motivated) as a derivational generalization.
The FOFC rules out a specific subtype of disharmony: the case where a head-initial phrase AE is immediately dominated by a head-final phrase ß, where AE and ß are nondistinct in categorical features (Biberauer, Holmberg, and Roberts 2010): The answer to the first question is yes. West Germanic PPs as studied by van Riemsdijk (1990) , Koopman (2000 Koopman ( , 2010 Oosthuizen (2000), de Vos (this volume), Biberauer (2008a ), and den Dikken (2003 , 2010 all confirm a basic structure where a PP whose head denotes path or direction of motion embeds a PP whose head denotes location. We illustrate with the well-known German data in (56-58): (56) The most direct piece of evidence for this constituency is that the postpositions in these examples do not select DPs to their left; that is, *der Brücke durch, *dem Bahnhof vorbei and similar examples are systematically disallowed. In contrast, the PPs, e.g. unter der Brücke 'under the bridge', occur independently. Thus, in circumpositional PPs such as (56-58), path-denoting postpositions select place-denoting PrepPs. The fact that the postposition qua Path head heads the entire circumposition is confirmed by contexts where a higher head s-selects for Path; in such contexts the postposition cannot be dropped: (60) der Weg an dem Bahnhof *(vorbei) / unter der Brücke *(durch) 18 the way at the dat station dat beyond/ under the dat bridge dat through 'the way past the station/through under the bridge'
In the German circumpositional data above, location-denoting Ps are prepositional (P-DP), while path-denoting Ps are postpositional (PrepP-P). De Vos (this volume) describes a yet more straightforward pattern in Afrikaans, where even in simplex PPs, PostPs generally denote path of directed motion, PrePs place of static location. 19 As we have seen, Chinese is the mirror image of this: in Chinese, locationdenoting Ps are postpositional (DP-P), while path-denoting Ps are prepositional (P-DP). If the Chinese and West Germanic structures are mirror images of one another, the latter would appear to be a bona fide example of the structure banned in (55); that is, a head-initial phrase immediately dominated by a head-final phrase: De Vos argues for an agreement relation involving the p head in (63) (also cf. van Riemsdijk 1990: 240) ; the form mee is described as an 'agreeing form' of the adposition, and the relation is construed in terms of asymmetric feature checking of an uninterpretable feature on p by the complement DP. In versions of Minimalism (Chomsky 1995a), the relation between the fronted PathP and the postposition could be construed as a case of Spec-Head Agreement. The relevant parametric difference is an independently motivated one: presence or absence of agreement features. While agreement features play a role in West Germanic, they do not in Chinese. The light p zài 'in, at' in Chinese is merged to check the case features of the DP complement, which it does without requiring movement to its specifier. West Germanic light ps, in contrast, force movement, under conditions suggestive of Spec-Head Agreement.
History
As we stated in section 3.3, there are two dimensions to explaining the difference between prepositions and postpositions in Chinese languages: a synchronic dimension and a diachronic one. The objective of this section is to outline the diachronic dimension. Put simply, postpositions are diachronically derived from nouns; prepositions derive from verbs, or have always been prepositions. (Note that PrePs are attested from the earliest sources (13th c. bc), cf. Djamouri and Paul 1997, 2009) . In what follows, we briefly outline the history of postpositions, whose existence is attested from the Western Han on (1st c. bc). In contrast to previous studies focusing 21 While we adopt (63) as the structure for West-Germanic circumpositional phrases, the example itself appears ill-chosen. Note that in German, the corresponding sequence 'with XP with' only arises though stranding of a separable prefix, as in mit-kommen 'with-come' = 'come with, accompany': Komm i [ PreP mit mir] mit-t komm 'Come with me.' By contrast, it is unacceptable within a DP: [ DP der Tanz [ PreP mit mir] (*mit)] 'the dance with me'. The crucial status of NP complement position as a diagnostic site for distinguishing adpositions and homophonous separable verb prefixes was pointed out by van Riemsdijk (1990: 234) .
on spatial location only, we provide data illustrating spatial and temporal location. We show that the analysis proposed above for PPs in Modern Mandarin holds for earlier stages of the language as well. In particular, no PrePs are attested in subject position, contrasting with numerous instances of existential sentences with PostPsubjects.
Syntactic properties of location nouns
Postpositions were derived via reanalysis from location nouns such as 上 shàng 'top', 下 xià 'bottom', 前 qián 'front, anteriority', 後 hòu 'posterity, posteriority; rear', etc. It is semantically unsurprising that location nouns develop into adpositions denoting place. As illustrated in the data given below, being nouns, these items could be modified, occur on their own and be selected as complements by prepositions. Thus, in (64) 後 hòu 'posteri(ori)ty' is modified by the adjective líng 'good', while (65) and (66) show the location nouns shàng 'top' and zhōng 'middle, center' preceded by the possessive pronoun qí: In (81-83), the context indicates clearly that zhōng and qián do not refer to the 'center' or the 'façade', but to a general location inside or in front of the room, respectively. Further research is required to confirm that the reanalysis of location nouns took place first in the complement position of prepositions, resulting in the circumpositional constructions described in section 3.2. Note, however, that the prepositions attested in (81-83) are zài 'in, at', analyzed as light p in section 3.3, and yú 'in, at', a preposition with a similarly broad range of place-denoting meanings in earlier Chinese. The hypothesis that location noun > P reanalysis took place first in the complement position of these prepositions can explain why the reanalysis did not take place earlier, despite the fact that the modification structure without zhī [ DP NP [location-N] ] is attested from the earliest sources, over a millennium prior to the data in (81). Bleaching of the semantic content of zài and yú led to their reanalysis as the light p in (53); once this reanalysis takes place, the location thematic role is assigned by the postposition, while DP case is checked by p.
